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(54) FREQUENCY MODULATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a frequency 
modulator where CNR(carrier-to-noise ratio) 
performance is more improved. 

SOLUTION: An input part 1 outputs a non-inverse signal 
11 of an input signal 10 and an inverse signal 12. Two 
FM modulating laser parts 21 and 22 are driven 
respectively by the non-inverse signal 1 1 and the 
inverse signal 12. A photoelectric converting part 41 
ware-synthesizes the output light 31 of the FM 
modulating laser part 21 with the output light 30 of a 
local oscillation laser part 3, converts it into an electric 
signal and, then, executes optical heterodyne wave 
detection so as to output a beat signal 51. In a same 
way, the photoelectric converting part 42 wave- 
synthesizes the output light 32 of the FM modulating 
laser part 22 with the output light 30 of the local 
oscillation laser part 3, converts it into the electric 
signal and, then, executes optical heterodyne wave 
detection so as to output the beat signal 52. A mixing 

part 5 mixes the two beat signals 51 and 52 so as to output an FM modulating signal 60 which is 
provided with two-fold frequency shift as compared with a case of one FM modulating laser 
part. 
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•C-SfflCC^tS tvtfc 0 . F M^PIffi U — !f 2 1 © 

[0032] 3fcm»&&8B4 2 <£>±ie©3fem^&8l54 
1 «hll«©IW?:tf 5. FM^I93t3 4t^ 

a^^jfe3 0^«t-C^m»^^iC<k{cJ:»). t£ 
^fn^^>Mi. 2o©fi^©g©)i&8Ui£#©fcr so 



1 0- 1 3 35 3 
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-m-ff5 4*Ui^-rs. e-hft#5 4 

©JSig&fc*'** F5AB04 (k) 4>£9iC&i). -e© 

*'C>^&&B> 

f 5 = f4-i>0 

[0 0 3 3] iI&BB5B> t-Hg#5 3<ktr-Kt-^ 

4 2 £ig£ L"C. 2 -?©<f-^©^©^^^© h 

•c^sw^fi-^eo^a^s. Ltc&-,x. mtimn 

6 0©SiStX^^ H5AB04 (m) ©Jr^tc'&O. 

■£©£f 3 'l>JI&&B. 

f 6=f 5-f 4 

4*s£Zff 5#tAFCT?£5£{t<**i£. fT^L/fci^ 
fc. Jiiffi&f 4fcJ:O t f 5«, «F*l/<«FM^S3ffiU 
-1fgi$2 l*J«fcD f 2 2©AFC«C<fcOS^b3n-5>. U 
fctf r . F M^H3fe 3 3 fc<fc U 3 4 ©4>'I>:£JS$8$C f 
Z*£lfv4*nWt ; bZHC&*). Uttflree 0©* 

«M&aR f 6 ifigmit <* n 

[0 0 3 4] FMSaMIU— !fSP2 l*J<fcO'2 2B. * 

n-eni^G^©^ttft^7 i*ij:^7 2K:s-^o-c^ 

F 3 3 fciV 3 4 ©cf'l>#J3?&8t i/ 3 fciO' v 

4«> ivO^r^-C. 

i/3<v0<i/4 

©H^ (i£S-C«. FM^IS*3 3*«SfeS^> FM 
^^3 3*S]S*>^g) {C£>S©T\ t-hif5 3 
*$«fcU t 5 4©S^t(i^©ett«. St<>{CjE©KI^«:^ 
*„ Ute#-3t. Hi*«^6 0©Jljg»«^B> ^"h 
|f^5 3*JiO : 5 4©^^t«^©flliftS. tr-hm 

ai^ft#6 0©^^Kii^». tf-m-si5 3*>u 

<B5 4©^«E»«^©2tei*5„ ftfc, t-hffi-^ 

5 3*J<fctf5 4*JWLtTt>.5>'^X©MH<?:^S^jg?Kt 

[0 03 5] «cfe. ±IB^2©JliS^Si-C«. *-C^ 

u3<v0<v 4 

i/3>v0>v4 

[0036] tt±©<t ^K. ^2©*W$SS«:«fcn«. 
FM^fflu-tfSP*2offli,>*ctK:j:0, thum^ 
©Jf?Sa»<S« 5 &2<g«:-C#. CNRtttg%5S(#-rSCt 
*J-C#4. #Ji?!m©W&£±fe©*5«:i85E-r 
iCilCfcot, » 1 ©Slifi»fiS©A*SiJ 1 *A#m# 

1 0 4^^S^W©atB4Wrs^«SI57«:St»i 

[0037] (3) msvmmmm 
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05«. #|88©IS3©SI^®K&*FM£iSg©# 
rS&mflv v i'S-e^S. 05ccfct,>r, JfMWfrM 

[0038] fcLtCDJ; 5M:®j£;**lfcJI3 ©SJSffJSg© 

g|J7W. A^d-^l 0£2-3«C#feU #&«^7 l*s 
«kiy:7 2«rtB*-r-2>. FM^SSfflU— F8B2 1 «. ft®. 

SM4 ltt. FM^DUBU— «fSB2 1*P<E>©FM^I8 
#8 liJBWMiU— !f»3*»6©JfMW6»*3 0i* 

TS. 7fem^^SB4 2«. FM^IifflU— «fSP2 2*> 
6©FMgifc*8 2 i^giJ^iU— !fSe3^6»^gB^ 
jg#3 0££-£&U ^ra^>Mltt- hM 
#9 2&tti;'rf6. *S£S56«. 2o©3fcm^&g|54 

u ittftm^i oo ib-ttitfrf 

[0039] 06tt, ±IB^3©SIS6^CDFMaiSS 

a. H6ccte(,>r, -en-en. (a) im&$myt3 

0, (n) «FM^IS*8 1. (p) «FM^sa*8 
2. (r) «e-hft#9 1. (s) «t-HI-^9^ 
2. (t) «m*fi#l 0 0©JI?££fc*""^ 

[0 04 0] ±fa©<fc5«:. 06 (a) «. ^^"C* 
-S^S5|SJ83te3 O©^^*'** H7A*tkL/-C*j»). 

vOi-f*. 06 (n) *J<fc 

(p) {*. FM^tH#8 lteJrtfS 2©H&&*'<* 

te«tOV6i-r-S. 

[0041] 4 i w. f m^pi^8 i tm 

^f-p^^>«iiSL. 2 o©ft-st©^©j§?£&i£#<*> 
nt^f-9 1 *m*i-r*. m-^few© 

j£5h {*|;U*FM^8i3fc8 1 ©SSlKSIiBljS^W:* 7< 
jl<* (ct^tiSSnS. l/te*io"C. tf-HI#9 1 
©Si&SfX'^ h?AB, 06 ( r ) ©cfc^KfeO, -e 

©tt><i>J3&$M*. 
f7 = i/5-v0 

fc (a8wa#sswffli> k<£0. fmshjsu-- tfss2 

1 *ft:»^6mtgU-1fgl53rt©U— tf#iH©fi&3W 

fWflpsns. ^^^©fliijX-c&ttw:, ^gp&isu- 
if8P3w. FM^iafflu-if8iJ2 2it>H^-ra©r. 
FM^sfflu— tf2 l^^is^osoiSfi^wsip-rs 



7) 1 0 - 1 335 3 
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ti 5 6. 

[00423 %m$?@3mA 2 *>±IB©*m^^gC4 
1 tfflU<D®>V?*:n*>. fUt>lb, FM^i8#8 2<t^ 

gmtms o^ai/r^m^^-rscicc^o. * 

^fD^ 0 . 2 -0©fi-5f ©g©J^ «^»© ^ 

-Kt-^9 2*Hi^-rS. LfcHfi-oX. fcf-h{§#9 2 
©jai^^^i' l-7AI*06 (s)©<fc5CtftfK ^-© 

f7 = i/6-v0 

[0 04 3] *fr&SS6tt\ l*J«fctf9 2£ 

um. ^eklt. tH^<t#i oo*a*-rs. ufc**-? 

■C. ffi^ft^l OOOJl^X^^h^AB. 06 
( t ) ©<fc3fc:&9. ^©*<Mi?£&«, tf-HS#9 
l*J«fctf9 2<t|B]Df 7tft?>. WcAioT, FM^IS 

its i&j:V8 2<Dftmmsi.vs*i£a»6%®m-rz 

CitCfcO. UJ*<i^l 0 0©S^f 7*i^tStl 
[0 044] FM^idfflU— fgP2 l*J«fcO'2 2» > * 

20 n^ftl^0jS^©#«^7 ifcJ:tf7 2{tg^-c^ 
■nwefefT5©"C. FM^IS^8 l *s«*:iyf8 2©Ei&& 
ii^©ett«. Social DK»«:*-2>. L.*>*>. 
v 5 > v 0 f 6 > v 0 

©B8^K*-S©-C. t^-K1^9 l*$J:tf92©J3&ifc 

*5p t-cfMwm.m®wffl t-e&tii*. mtimn i o o © 

tf- hM#9 lfe«fc^9 2©««©fai%S,, 
t _f.^9 i*jj:CJf9 2©MiH* J I^CT4)n«. ta* 
<f^l 0 0©fi*I«. tT- hft#9 1 tl-< «9 2©« 
30 iH©2te<!:&S. tf-h«^9 1*JJ:^92*1W 

[0045] ±B33&3©!ftWfcSrcW:. 3feStffi^©RI^ 

i/5>i/0 tft-o u 6 > i/ 0 

i/ 5 < v 0 *>o v 6 < v 0 
rklU«©il&£tt»<E>*l*. 
40 [0 04 63 fel±©<fc 9 ft. IS 3 ©HJS»SI«:«fcn«. 
FM^PIfflU— tf8P*2offll»SCitC«tO. ffl*ft# 
©®|iI£2{gK:-C£. CNRttt6*'5SC#-r^>C<i:*5-C# 
6. 

[Hffi©fflf#ttttW] 

[0 l ] #ffe9J©SB 1 ©Hii^SS«:#4FMS:iaS©« 
[02] 01©IUi^fiS©FM^SSS©SSP«:teWSS 

[03] *^©» 2 ommmwucmz f m^i®s©« 

so fiS*m-r^'n9i'0-C*5. 
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[05] #ffe^<Df& 3 <DliS*Sf5!&K& £ F M£Sig<D«t 
[H6] »3<DSUfi^»a>FM^SS©S8PCC*J»SS 

So 

1 -a*» 

2. 2 1. 2 2-FMaE«fflU-1fW 
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6 -MS 

10 -A^M# 
1 1 -#S«Effl# 
1 2-S««# 
3 0HB8W8«* 

3 1-34. 8 1. 8 2-FMSOWfi 

4 1.42 

10 5 0.6 0.1 00-tH*«^ 

5 1-54. 9 1. 92- •tf-Hf*! 
* 7 1.7 2-4MH1* 
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